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Executive Summary

Oneida Nation idocatedin Northeast WisconsinThe reservation is approximately 96
square miles (8 miles x 12 mileg)r 65,000 acres The greater Green Bay ares east and
adjacent to the resvation. A county line roughly splits the reservation in half; the west half is in
Outagamie County and the east half is in Brown County. Land use is predomanguntiyiture
on the west 2/3 and suburban on the east 1/Beofdservation.Nearly 5,000 tribally enrolled
members live in the reservationith a total population ofbout 21000 Tribal ownership is
scattered across the reservation and is about 23,000 acres.

Currently, theOneida Tribe of Indians of Wisconsin (OTIVgdmmunity members and
facilities receivethe vast majority ofelectricaland natural gaservicesfrom two of he largest
investorowned utilities in the state, WE Energies and Wisconsin Public SeAlicertban and
suburban buildings have access to natural gas. About 15% of the population and five Tribal
facilities arein rural locationsand therefore ugeropaneasa primary heating fuelWood and oil
are also used as primary or supplemental heat sources for a small percent of the poyeistion.
few renewablesnergysystems, used to generate electricity and heat, have been insteites
Oneida Reservation This project wasan effort to develop aeasonablerenewable energy
portfolio that will help Oneida toprovide a leadership role in deloping a clean energy
economy. he Energy Optimization ModgEOM) is an exploration of energy opportunities
availableto the Tribe andt is intended toprovide a decision framework to allow the Tribe to
make the wisest choiceés energy investment with an organizational desire to establish a
renewable portfolio standard (RPS)
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Project Overview

Renewable energy resourcagailable to Oneida can be estimated using U.S. Energy
Information Administration (EIA) data. The Oneida Nation reservation is located entirely within
Wisconsin therefore mosfossil resources available to Oneida vk based on imports brought
into the state. Likewise, renewable resources found within the state will also be available to
Oneida Wisconsin is not a state known for its energy reserves. According to EIA in 2009,
Wisconsin has no oil rigs, wells, or mines to gain access to fossil fuel resdike oil, natural
gas, or coal. That means all fossil fuel energy resources must be impéigace 1, 2008 Total
Energy Production, fossil & renewable sources (Wisconsin ranks 88@ws that Wisconsin is
ranked very lowcompared to statesich asTexaswhereabundant fossil and renewable energy
resourcesire available

Wisconsin, and Oneida, will have to be creatwth their energy developmerats well as
maintain acommitment to sustainahleleanenergy for the comingecades Ignoring upfront
costs, energy efficiency and renewable energy at this point in time have shown to be the most
prudent ways to meet thesballengesBioenergy, wind, solar, and growsdurce heating &
cooling are renewable sources providing the best opportunity for Wisconsin and Oneida to
attempt some level of energy independence away from imported fossil resources.

Fi 1
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South Carolina
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Figure 1, 2008 Total Energy Production, fossil & renewable sources (Wisconsin ranks #37)
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OTIW has built a database of energy consumption for all of its buildings. This data was
evaluated during the recent renewable energy assessment of several Tribal f&adities?2,
Oneida electricity consumption didtrtitionis a piechart of facility energy consumption. Of the
90+ buildings that the Tribe operates, 15 buildings use 81&dtalf Tribal energy consuption.
The largest loads belong to the gaming and retail operations at 59% in 8 facilities. Government
services facilities rank second at 23% of load requirements in 7 facilities.

Electricity Use by Building

¥

Gaming Warehouse

2% /“/.} A ».
IR
One Stop Hwy 54 : ]
2% \g\\“ o

Skenandoah 'Q

Wastewater 294

ITETMEnt Fadility
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Travel Center Casino
2%

Anna John Nursing Home
3%

Social Services & 4
Cottages  pneida Community

4% Health Center
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Norbert Hill Center
4% Onelda Nation
y Elementary School
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Figure 2, Oneida electricity consumption distrbution

Figure 3, Electrical generation sources supplying Oneidhhows the distribution of
energy from thetwo utilities Wisconsin Public Service Corporation and WE Energies. The
combined utilitybased renewable fraction is 6%; 3% from wind and 3% from hydropower.
Theoretically, Oneida already use® from renewable sources in their portfolio. However these
are distant sawes primarily from Canadian hydro power plankscal renewable production is
the goal here.
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WE Energies Generation Sources
Peaking. Wind
Hydro 1% 3%
3%

Current Overall Oneida Energy Mix
Hydro Wind

| 2.9 Million kWh | 3

Peaking wind
Hydro~ 1%~ 3%
%

28.5 Million kwh |

WPS Generation Sources

Figure 3, Electrical generation sources supplying Oneida

Energy distribution by sector:

1 Current Tribal community energy usage as of 2011 412000 MMBtu. Existing energy data for
individual buildings will be made available upon contract approval.

a. Institutional dectricity: 31,000,000 kilowathours = 105,000 MMBtu
b. Institutional ratural gas: 540,000 therms = 54,000 MMBtu
c. Institutional tansportation fuel: 145,000 gallons = 5,000 MMBtu

d. Housing electricity: 16,000,000 kilowathours = 48,000 MMBtu
e. Housing natural gas: 2,000,000 therms = 200,000 MMBtu

1 Initial Renewable Portfolio Standardsi for each standard, evaluatee appropriatdribal buildings or
properties usingection II.C. The cumulative production from the combination of technologies should
add up to the RPS goarlhree different RPS goals include

a. 5% RPS =20,600 MMBtu
b. 10% RPS = 41,200 MMBtu
c. 20% RPS =82,400 MMBtu

The initial objectives developed for this project were to

1) Quantify each energy resource in their available forms in the region surrounding the
Oneida Reservation. This list will include wind, solar, biomgssundsource, hydro,
bio-fuels, biecpower, coal (utility generated electricity), natural gas, propane, gasoline,
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and others that are available to the Oneida Tribe. Describe for each their geographical
distribution and availability, usage costs, existimgnsmission, and processing with
associated challenges.

2) Describe the latest energy conversion technologies for the appropriate energy resource.

3) Describe the planning, development, funding, and maintenance considerations of tribally
controlled renewablenergy facilities.

4) With assistance from Tribal staff, develop a forecast of Tribal energy needs 5, 10, 25, and
50 years into the future.

5) Develop a prioritized list of energy portfolio options that recommend the ideal
combination of energy efficiency, remable energy, and conventional energy
technologies based on availability, maturity of technology, $/Btu, internal rate of return,
net present value, and carbon emissions.

6) Provide discussion about municipalization, power purchase agreements’ guaity
agreements.

The EOM was intended to
1 evaluate renewable resources in the reservation,
1 investigate available technologies,
1 provide prefeasibility work on Tribal facilities to determine their capability to
support these technologies, and
1 devise an investment strategy that can be used to support and recommend a
renewable portfolio standard to the governing body.

Pages of 28
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Model Findings and Preliminary Results

Early in the development process, it was recognized that the initial renewable portfolio
standards would be very difficult to achieve given that the total energy picture that includes
electricity, heat, and fuel for residential and Tribal facilities wagelaWe adjusted RPS
calculations to be based on a percentage of institutional electricity consurmjgiiobel, Oneida
RPS procesgrovidesa look at one strategy f@achieving aenewable portfolio standard (RPS)
usingtargets of 5%, 10%, and 20%. Complete solar and wind-buildor the potential qpjects
listed could give OTIW as much as4@% RPSFigure 4, Renewable Portfolio at maximum
solar and wind builebut, showscombined RPS of 45% solar, wind, amgtropower fromutility
renewablesThere were many assumptions used in this scenario. More informationthe
section Financial and LegalRealities Information fo each technology is described the
following pages.

Table 1, Oneida RPS process

Current Oneida Electricity Sources RPS Targets
L7 as
F”pe 22’096 % ta' RPS Target  %ofTotal  kWh Mdl':z’e':f; :Wh
Natural Gas 7,233,816 |  23% Low 5% 1,038,248 -08,268

Hydro 773,080 2% Medium 10% | 2,076,496 939,980
Wind 375,270 1% High 20% | 4,152,991 3,016,475

Peaking 919,595 3%

TOTAL 31,404,857 100%

Top-Ranked Potential Oneida Solar PV Projects

Potential Oneida Large Wind Projects

Wind Turbine Size  Estimated Output
Main Casino 255 312,068 (kw) (kWh)

Main Casino Parking 457 558,900 Wind Turbine #1 1700 5,361,120

Turtle Elementary 550 673,064 Wind Turbine #2 1700 5,361,120

Oneida Community Health Center 320 390,886 TOTAL 3,400 10,722,240
Norbert Hill Center 90 115,475
Travel Center Casino 150 211,389
Gaming Warehouse 265 324,310
Elder Services 200 244,020
Conservation 40 49,000
Land Management 20 24,320
Farm Qutbuildings 15 17,560
Site Il Community Center 15 17,973

TOTAL 2,377 2,938,964
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Table 2, Solar opportunities at top 15 facilities

Solar Electric Site Summaries

The following table summarizes the maximum potential solar electric systems that can be installed on
each of the following facilities, Due to current utility policy and lovels of peak demand by facility, the
recommuended system size is often smaller than the maximum patential size, One of the major
advantages of solar electric s that it is highly scalable, and smaller systams will have similar {though

slightly worse) econamics than the full potential sizes shown below,

Facility Annual MaxPV | Installed | %facliity
Usage (kWh) | system (kW) Cost usage

Main casing 5572638 | 255 $830,000 a%
Main casino Parking 3,726,000 457 5130 15%
[ Turtle Elem. 1,373,500 660 S165M | 49%
Onelda Commurity 1221520 | 30 | Sosmoo0 | 3
Health Center

Norbert Hill Center 1,154,748 a0 5325000 | 10%
Travel Center Casino 764,060 20+ parking S‘-?Su,ﬂtld -
(Hwy 29) (150

Gaming Warehouse 343,?i0 265 5820,000 93%
Eider Services 348,500 200 8620000 | 70%
Conservation 50,000 a0 £150,000 9%
Land Mnn&gﬁmenl 121,600 20 565,000 205
Farm Office 17,560 15 560,000 1008
Site Il Community 17573 N 50000 -1"110%
Center (County H)

| IMAC & Bingo Hall 173600 | 170 Ssos000 | 15%
Food Dist. Center 123,000 0 567,700 20%
g:::d::::c 275,520 15 480,300 11%
Tatal 16,480,039 | 2612MW | $8,323,000 |  4a%

Oneida Tribe of Indians of Wisconsin
Energy Optimization Model
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Solar
Overall findings tend to favor solar as an immediate opportunity and as other

renewable resourselevelop.There are many reasons why solar has been identified as a
preferred technology, largely because of the direct impact is has with individual
buildings, the scalability of photovoltaics, significantly lower maintenance costs, and
the ability to talke advantage of unused roof spatable 2, Solar opportunities at top

15 facilities shows a maximum solar buildout scenario for the large facilRigsire 4,
Renewable Portfolio at maximum solar and wind boild shows the impact that solar
and wind can have on the RR&her benefits and a comparison between photovoltaics

andlargescalewind can be found in

Figure 11, Energyoptimizationmodel; preliminary resultsfact sheet

Best Potential Renewable Energy Opportunities

Investment Required: $7.58 MM
Expected Rate of Return: 2-11%
Average Cost of Energy Generated: $0.026 - $0.095 / kWh

Existing Renewable
Energy From Utility
5%

Average Cost of Energy Purchased Over
Next 25 Years (3.2% inflation): $0.12

Investment Required: $3.6 MM
Expected Rate of Return: 0-5%
Average Cost of Energy Generated: $0.027

Figure 4, Renewable Portfolio at maximum solar and wind buildout
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Wind

Regarding wind energy, a mtewer study performed in 2068l did show some
opportunities for large win&efer toFigure 7, Oneida Reservation potential wind turbine sjtes
andTable7, Oneida metower resultsBased on this data and the assumptionkaiple3, a 1.5
megawatt wind turbine could pay for itséff about12 years Refer toTable 4, Oneida large
wind project esultsandFigure 5, Oneida large wind cash flavBince the Tribe is a netaxable
entity, these results also assume that the only incentive available will be a 50% grant. More
discussion is in the sectidfinancialand LegalRealities Siting concerns, local and regional
opposition, operations and maintenarosts and poor utility power purchase rates are primary
reasons explaining why wind will not be an immediate opportunity in the near faltheugh
these issueare significantjocal development and efite investment remaiasoptionsandthe
Tribewill continue to investigate.

Table 3, Oneida large wind prefeasibility Table 4, Oneida large wind project results
assumptions RESULTS

ASSUMPTIONS System Size (kW) 1,600
Operational Project Lifespan 25 years
Commercial Operations Date 12/31/2014 Estimated Annual Electricity Preduction [kWh) 5,256,000
Project Size (kilowatts) 1,600 Installed Cost 53,700,000
Project Life (Years) 25 DOE Grant Value 50
Met Capacity Factor 37.5% Other Grant (i.e. FoE) 50
Production Degradation / Year 0% Cost After Incentives 53,700,000
Power Purchase Agreement (5/kWh) 50.04 Estimated Payback Period (years) 12
PPA Escalation 3.0% 25 Year Value of Energy Production 57,665,196
Maintenance Cost / ¥r 550,000 Average Cost/kWh Generated 50.028
Maintenance Cost Escalation 2.0% Average Projected Sale Price / kWh 50.058
Maintenance Cost Start Year 3 Internal Rate of Return (IRR) 10.0%
Manitoring Cosp‘w :'C’ Met Present Value (&t 3% Discount Rate) 5994 480
System Down Time (Years 1-10) 0% Sum of Net Revenues 57,665,196
System Down Time (Years 11-20}) 0%
Insurance Cost / ¥r 55,550

) . . 44,000,000
Capital, Tax & Financing
Installed Cost 53,700,000
DOE Grant 0% $2.000000
Other Grant (i.e. FoE) 0% /
Investment Tax Credit 30% § B — e a m m o moaomommomm
Tax Basis 53,145,000 L@-—z—ﬁ—-r's—m DB UGB 0NDBUDS
Federal Tax Rate 0%
State Tax Rate 0% $2000000) —————————
Capital Gains Tax Rate 0%
Oneida Share of Installed Cost 43,700,000 soooopn) ———— DA AAARRRREE
% of Total - Grant funded by Debt 50%
Total Debt Amount 51,850,000
Interest Rate on Debt 5.0% sooooog) —— | —
Debt Term 25
Buyout Year 75 Cost of Doing Nothing

N $(8,000,000)

Buyout Amount S0 I Total Annual Free Cash Flows
Land Lease Payment Years 1-10 50 —Total Cumulative Free Cash Flows
Land Lease Payment Years 11-25 50 $(10,000,000)

Figure 5, Oneida large wind cash flow
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Biomass

Biomassas a heating source in facilities or homes is competitive with propane. Due to the
extreme variability of propane prices from season to season, building owagrisenefit from
cordwood sources or from a regionally expanding wpellet supply. Appliancesstovesand
furnaces designed to use these kinds of fuels are generally avaiatuleaffordable with
respectable efficiency rating80 to 90+%)Largescale projects have greater limitations. These
are heavy on infrastructure costs and require a censisburce of fuel to maintain heat and
efficiency. The supply of feedstock options such as wood chips or waste materials from tree
harvesting activities are not significant in northeast Wisconsin, compared to northern Wisconsin.
Tree stand acres are limdt primarily due to a strong commodity crop agriculture and dairy
industry in this part of the state, wher®re than 80% of the land is in corn, soybeans, or hay.
The nearest largecale tree management program is Menominee Tribal Enterprises, owned and
operated by the Menominee Tribdocated about 40 miles away. Transportation costs
significantly limit the opportunities to use these feedstodleble 5, Biomass energy system
proposals basedn prefeasibility analysis for select Oneida Tribal facilitisesmmarizes the
costs and payback for select buildings that may support biomass.

Table 5, Biomass energy system proposals based pre-feasibility analysis for select Oneida Tribal facilities

Biomass System

Rank Building Cost Payback Comments
Under a ten year payback; eligible for Focus
1 Grain Dryer 5130,000 | 9years Grant yearpay g
ran

Infrastructure for chips already resides;
payback could fall to sub-15 years

Between 12-18 years figures to be the most
reasonable range of payback

Potential to gain positive earnings, but

4 Skenandoah §270,384 | 25years | significant variations in prices would need to
happen

85% thermal offset has the best payback
potential; could fall to 20 years

Great potential payback, but relatively new

2 Social Services S650,000 | 21years

3 Tsyunhehkwa 522,000 | 18years

3 Civic Center $300,000 28 years

6 Turtle School 787,000 | 15years
- 5787, y boilers and a brand new chiller
30+ Potential to fall under 20 years, but would
7 Land Management 553,000 R r 2D years,
years | require significant price variation
s Aside from concrete poles blocking access,
8 Elder Services $710,000 the payback would struggle to fall under 30
ears
¥ years
30+ For the h i i t, d t offset
- e 41,458,245 or the hefty investmen o?s not offse
- years | enough natural gas to make it affordable
Potential to gain positive earnings, but
10 | Community Health Center | $432,120 N/A significant variations in prices would need to
happen
No reasonable economic variations to create
11 Police Department $300,000 N/A

a favorable payback
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Ground-Source Thermal

Groundsource energy technology is an expanding industry in northeast Wisconsin. Cost
effectiveness depends in part on buildings that require heating and cdualiliig for one or
the other is not wise. The costs for balance of system infrastructure, such as heat pumps, are
relatively comparable to conventional appliances. The excavation work for these systems,
however, is significant whether it is for horizontaértical, or pond loops. The attention to detail
in the geotechnical reports cannot be overemphasized. So long as these systems are designed,
engineered, and constructed for newly constructed, large facilities or catyfmidevelopments
by credible fims, this technology will provide some benefit to energy portfolio development

Financial and Legal Realities

Available funding from internal sources remains to be the supreme challenge for OTIW
asit is for othe large or small communés throughout thenation. Most projects especially
largescale projed, that will strictly depend onTribal fundingwill likely not move forward
These projects are dependent in large parhoentives, granfsandtax benefitforcing project
planners and designers tociudes these funding sources as important part of theroject
funding strategy. Since grants are becoming increassuglsce and OTIW is not in a position to
use tax benefitspther creative funding mechanisms will need to emerge to take up the slack
Business structuresuch aspartnership flip modsl Figure 6, Partnership flip modelmay
provide the means talow renewable portfolio standasdt the local level to become reality

Taxable
Investor

Ownership Ownership

1% prefllp 99% preflip
99% postflip /\ 1% postflip
Energy l | Payments

Power Purchaser:
Wisconsin Public Service,
WE Energies

Tribe

Figure 6, Partnership flip model

Pagel3of 28



Oneida Tribe of Indians of Wisconsin
Energy Optimization Model
DOE-EE0005055

As an examplef funding challengesecentfinancial calculationsfor a proposed large
scale solar electric installation strongly suggest that without incentives, tax benefits, or investor
support, projects os$ignificant magnitude remain to be elusiaed rare For this particular
project, the combination of a significat grant award and a partnership with an equity
investor can provide nearly 75% of the required capitalin a $2 million project. The
National Renewable Energy Laboratory System Advisor Model was used to calculate the
financial metrics listed in Table 6, Preliminary comparison of financial metri€sror!
Reference source not found.. Net present value and internal rate of return are
summarized. Four scenarios are outlined, a Grant + Power Purchase Agreement (PPA), a
Grant alone, a PPA alone, and no incentive. In thisugtion, the power purchase agreement

OAPOAOGAT OO OEA ANOEOU EIT OAOCOI 080 Ai 1 OOEAOQOOET I

grants and other capital support to a long way in making energy projects reality.

Table 6, Preliminary comparison of financial metrics
of a large-scale solar proposal

Grant + PPA 442,100 25.5%
Grant, No PPA (190,300) 3.24%
PPA, No Grant (400,000) 1.2%
No Grant, No PPA (1,162,200) (207.19%)

Another example demonstrates the challenges with wind turbine constréggare 8,
Financial analysis #1 for wind proposahows that without financial incentives, a wind turbine
with a 25year life has a payback of 23 years. On the other Hagdre 9, Financial analysis #2
for wind proposal demonstrates a 13 year payback for the same turbine, only with a 50% grant
to helpwith construdgbn costs | n todayds economic climate,
position to amass thignd of outside revenue with little or no obligatidrhis further does little
to encourage renewable portfolio development at the local level.
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Figure 7, Oneida Reservation potential wind turbine sites

Wind Turbine Potential

Wind Resource at 70 meters - Oneida
Benefits in the West:

* Better wind resource

* Less populated

* Fewer trees, agriculture
* Interconnection

opportunity (sub-stations)

Capacity Population
Factor Density

1 WpS 2 36% Low

2 WPS/WE 1 37% Medium
TR T T 3 WE 3 35% Medium

4 Kaukauna 1 37% Low

Table 7, Oneida mettower results
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